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Abstract
The geckos are common reptile of houses belonging to the family Gekkonidae; they distributed across all
tropical and subtropical regions, and are well known to be carriers of different parasite species. This
study investigated the gastrointestinal parasites fauna of the fan-toed gecko, Ptyodactylus ragazzi in
Shendi, Sudan. A total of 37 P. ragazzi were collected and examined for gastrointestinal parasite
infections. Four parasite species were identified: two species of nematodes, Spauligodon sp. (73%),
Parapharyngodon sp. (5.4%) and two species of protozoans, Nyctotherus sp. (16.2%) and Eimeria sp.
(2.7%). The overall prevalence of parasite infections was 81.1% and high prevalence of infections was in
male geckos (85.7%) compared with females (75%). Older geckos tend to harbor more parasite infections
when compared with younger ones. In conclusion, further investigations are required on the parasite
fauna of the gecko, P. ragazzi in Sudan.
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1. Introduction
The geckos are common reptile of houses belonging to the family Gekkonidae. At present, the
genus Ptyodactylus consists of 7 species, mainly distributed around the Mediterranean and dry
areas of Africa [1, 2], and the genus Hemidactylus consists of 124 named species distributed
across all tropical and subtropical regions [3-5]. Most of geckos are nocturnal and they prey on
insects such as ants, termites and beetles [6, 7]. Several different parasites are reported to infect
geckos, such as nematodes [8, 9], cestodes [9-11], protozoans [12, 13], and mites [14, 15]. The fan-toed
gecko, Ptyodactylus ragazzi is widespread across northern parts of Africa, including Sudan;
this species is well adapted to anthropogenic areas [1] and it has been classified as Least
Concern (LC) in the Mediterranean region, according to the International Union for the
Conservation of Nature (IUCN) Red List criteria [16]. In Sudan and to date, no studies exist on
the parasite community of the house gecko species, therefore, the aim of the present study was
to determine the following: (i) the gastrointestinal parasite species of the fan-toed gecko, P.
ragazzi, from Shendi, a city located in the northern part of Sudan (ii) the prevalence of parasite
infections in relative to the host age and gender.
2. Materials and Methods
A total of 37 P. ragazzi were collected between August and October 2014, utilizing a plastic
net from their hiding places as the backs of boards on the walls and store rooms in the Faculty
of Science and Technology Campus, University of Shendi, Sudan. The geckos were taken to
the laboratory and they were sacrificed using a chloroform solution, their snout-vent length
(SVL) and gender were recorded. The Hosts were grouped into two age classes on the basis of
their SVL (juveniles: < 5 cm, and adults: 5-10 cm). The gastrointestinal tract organs;
esophagus, stomach, small intestine and large intestine were removed, dissected and placed in
a 0.9% saline solution in separate petri-dishes, and examined thoroughly under a stereo
microscope for helminth parasite infections. Direct fecal smears from the stomach and
intestine was also prepared and examined for protozoan infections using a compound
microscope. Helminth Parasites isolated were cleaned and slide mounted with undiluted
glycerol, then utilizing a microscope, they were identified based on the work of HeringHagenbeck et al. [17]. Prevalence of infections was calculated according to the host age and
gender as (number of the infected host / number of the examined host ×100). All of the
calculations were performed using Statistix (version 4, US) analytical software.
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3. Results
Out of the 37 collected P. ragazzi, 30 (81.1%) were found
infected with one or more of gastrointestinal parasite species.
Four parasites were recovered from the examined geckos,
namely; Spauligodon sp. (Nematoda) from the large intestine,
Parapharyngodon sp. (Nematoda) from the large intestine,

Nyctotherus sp. (Protozoa) from the large intestine and
Eimeria sp. (Protozoa) from the small intestine.
Relatively higher prevalence of infections was observed in
male geckos (85.7%) compared with females (75%) however,
the difference was not significant (P > 0.05), (Table 1, Fig. 1).

Table 1: Prevalence of gastrointestinal parasite infections in P. ragazzi from Shendi, according to snout-vent length (SVL) and gender
.
Male
Female
SVL
No.
No.
Prevalence
No.
No.
Prevalence
(cm)
examined
infected
(%)
examined
infected
(%)
5-10
16.00
14.00
87.50
12.00
10.00
83.30
<5
5.00
4.00
80.00
4.00
2.00
50.00
Total
21.00
18.00
85.7
16.00
12.00
75.00

Fig 1: Prevalence of different gastrointestinal parasite infections in P. ragazzi from Shendi, relative to gender.

Since the gecko’s snout-vent length (SVL) was used as a direct
measurement of age, the highest prevalence of parasite species
infections was in geckos of SVL range 5-10 cm (adults),
compared with the SVL of less than 5 cm (juvenile), (Table 1,
Fig. 2).

The dominant parasite species found were Spauligodon sp.
(73%) followed by Nyctotherus sp. (16.2%) and the lowest
were Parapharyngodon sp. (5.4%) and Eimeria sp. (2.7%),
(Fig. 1, 2). Of the 37 samples examined, 23 (62.2%) found
harbored single infection while 7 (18.9%) harbored mixed
infection.

Fig 2: Prevalence of different gastrointestinal parasite infections in P. ragazzi from Shendi, relative to snout-vent length (SVL).
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4. Discussion
In the present study, four gastrointestinal parasite species were
identified from the examined gecko, P. ragazzi namely;
Spauligodon sp. (Nematoda) from the small and large
intestine, Parapharyngodon sp. (Nematoda) from the large
intestine, Eimeria sp. (Protozoa) from the small intestine and
Nyctotherus sp. (Protozoa) from the large intestine. Previously,
many nematode species of the genus Spauligodon have been
investigated, such as Spauligodon molopoensis from the large
intestine of Pachydactylus capensis gecko, S. blydeensis from
the large intestine of Homopholis wahlbergii lizard, S.
timbavatiensis from the large intestine of Pachydactylus
turneri lizard, Spauligodon nicolauensis from intestines
of Tarentola bocagei and Tarentola nicolauensis geckos and
Spauligodon bintangensis from the intestine of Cyrtodactylus
bintangrendah gecko [17-20]. On the other hand, more than 30
Parapharyngodon species have been described, including
Parapharyngodon margaritiferi, P. gerrhosauri and P.
rotundatus [8, 17]. However, no studies exist on the parasites
fauna of the house gecko, P. ragazzi.
Reptiles are hosts of different protozoan parasites including
coccidian and ciliates. Recently, more than 15 species of the
genus Eimeria (Apicomplexa: Eimeriidae) were reported to
infect lizards of the family Gekkonidae [21-23]. In the present
study, Eimeria sp. oocysts were detected in the intestinal
contents of only one of the examined geckos. This is likely to
be a new species since the host specificity of the parasite is
strong; in addition to the fact that the description of Eimeria
from lizard hosts as a new species is based mainly on the
differences in hosts and their geographical distribution [24]. Of
the Nyctotherus sp. protozoan, six samples (16.2%) from the
examined geckos were found to be infected with this parasite.
Previously, it was reported that Nyctotherus spp. and
Balantidium spp. is commonly found in herbivorous lizards,
turtles and snakes with transmission by ingestion of infective
cysts [25, 26].
Out of the 37 collected P. ragazzi, 30 (81.1%) were found
infected with one or more species of gastrointestinal parasites.
The high prevalence of parasite infections observed in the
examined geckos in Shendi city could be attributed to the
geckos’ food matter which consists of various arthropods such
as insects that serve as intermediate hosts for parasite species.
However, it has been reported that the high helminth infections
in Chalcides ocellatus lizard were related to their foraging and
feeding habits [27]. In addition, it has been suggested that small
carnivorous reptiles harbor poorer helminth communities than
herbivorous ones [28- 30]. Increasing in prevalence of parasitic
infections with geckos’ length in the present study seems to be
just an indicator of their ages, hence, of time for parasite
recruitment [29, 31-33]. There was no signiﬁcant difference in the
snout–vent length between adults, male and female nematodeinfected geckoes; this result coincidence with a previous study
finding of no correlation between the intensity of nematode
infections and factors of body weight and snout–vent length of
lizards[25]. Relatively higher prevalence of infections was
observed in male geckos compared to females in the present
study; however, the difference was not significant; this is
likely that the older male geckos occupy more favorable areas
where they come in contact with the parasites and their
vectors. Moreover, it has been reported that male lizards are
more susceptible to parasite infections probably due to the
immune suppressive effects of testosterone, during the
reproductive period [34].

5. Conclusion
Further investigations are required on the parasite community
of the fan-toed gecko, Ptyodactylus ragazzi in Sudan,
concerning their taxonomy to species level.
6. Acknowledgements
We would like to thank the head of Chemistry Department,
University of Shendi for providing chemicals used in this
work. We also thank Abbas Hassan, University of Shendi for
his help in the collection of samples. We declare that we have
no competing of interests.
7. References
1. Schleich HH, Kästle W, Kabisch K. Amphibians and
reptiles of North Africa. Koeltz Scientific Publishers,
Königstein, Germany, 1995.
2. Baha el Din S. A Guide to the reptiles and amphibians of
Egypt. The American University in Cairo Press, Cairo New York, 2006.
3. Brogard J. Inventaire zoogéographique des Reptiles.
Zoogeographical checklist of Reptiles. Vol. 1. Région
afrotropicale et région paléartique. Afrotropical and
paleartic realms. Dominique editions, Condé sur Noireau,
2005, 301.
4. Sindaco R, Jeremcenko VK. The reptiles of the Western
Palearctic. Annotated checklist and distributional atlas of
the turtles, crocodiles, amphisbaenians and lizards of
Europe, North Africa, Middle East and Central Asia.
Monografie della Societas Herpetologica Italica – I. 2008,
579.
5. Uetz P. The Reptile Database. Available from:
http://wwwreptile-databaseorg, 2013.
6. Howard KG, Parmerlee JR, Powell R. Natural history of
the edificarian
geckos Hemidactylus mabouia,
Thecadactylus rapicauda, and Sphaerodactylus sputator
on Anguilla. Caribb J Sci 2001; 37(3-4):285–288.
7. Bonfiglio F, Balestrin RL, Cappellari LH. Diet of
Hemidactylus mabouia (Sauria, Gekkonidae) in Urban
area of Southern Brazil. Biociências 2006; 14:107–111.
8. Baker MR. Synopsis of the Nematoda parasitic in
amphibians and reptiles. Occ Pap Biol Mem 1987; 11:1–
325.
9. Goldberg SR, Bursey CR. Helminth records for the house
gecko, Hemidactylus frenatus (Gekkonidae) from Hawaii.
BishopMuseumOccasionalPapers 2000; 64:56–59.
10. Kennedy MJ, Killick LM, Beverly-Burton M.
Oochoristica javaensis n. sp. (Eucestoda: Linstowiidae)
from Gehyra mutilate and other gekkonid lizards
(Lacertilia: Gekkonidae) from Java, indonesia. Can J
Zoolog. 1982; 60:2459–2463.
11. Matsuo K, Oka Y. Endoparasites of three species of house
geckos in Lampung, indonesia. J Helminthol 2002; 76:
53–57.
12. Upton SJ, McAllister CT, Freed PS. Described Eimeria
trucicus from the Mediterranean gecko, Hemidactylus
trucicus. J Protozool 1988; 35:24–25.
13. ElToukhy AA, AbdelAziz A, AboSenna FM, Abou
ElNour MF. Three coccidian parasites from Moorish
gecko, Tarentola mauritanica (Gekkonidae) 2– Eimeria
alexandriensis n. sp. (Apicomplexa: Eimeriidae). Int J
Adv Res 2013; 1(7):526–534.
14. Bauer AM, Russell AP, Dollahon NR. Skin folds in the
gekkonid lizard genus Rhacodactylus: a natural test of the
damage limitation hypothesis of mite pocket function. Can
J Zoolog 1990; 68:1196–1201.

~ 103 ~

International Journal of Fauna and Biological Studies

15. Rivera CC, Negron AG, Bertrand M, Acosta J.
Hemidactylus mabouia (Sauria: Gekkonidae), Host of
Geckobia hemidactyli (Actinedida: Pterygosomatidae),
throughout the Caribbean and South America. Caribb J
Sci 2003; 39(3):321–326.
16. Cox N, Chanson J, Stuart S. The Status and Distribution
of Reptiles and Amphibians of the Mediterranean Basin.
IUCN, Gland, Switzerland and Cambridge, UK, 2006.
17. Hering-Hagenbeck SF, Petter AJ, Boomker J. Redecrption
of some Spauligodon spp. And Paraphryngodon spp. and
of Skrjabinodon mabuyae (Sandground, 1936) Inglis,
1968 (Pharyngodonidae: Oxyuroidae) from insectivorous
South African lizards. Onderstepoort J Vet Res 2002; 69:
7–29.
18. Hering-Hagenbeck SF, Boomker J. Spauligodon
timbavatiensis (Nematoda: Pharyngodonidae) from
Pachydactylus turneri (Sauria: Gekkonidae) in the
Northern Province, South Africa. Onderstepoort J Vet
1998; 65:153–158.
19. Jorge F, Carretero M, Perera A, Harris DJ, Roca V. A
New Species of Spauligodon (Nematoda: Oxyurida:
Pharyngodonidae) in Geckos from São Nicolau Island
(Cape Verde) and Its Phylogenetic Assessment. J Parasitol
2012; 98(1):160–166.
20. Bursey CR, Goldberg SR, Grismer LL. A New Species of
Spauligodon (Nematoda: Oxyuroidea: Pharyngodonidae)
in Cyrtodactylus bintangrendah (Sauria: Gekkonidae)
from Peninsular Malaysia. J Parasitol 2014; 100(3): 317–
322.
21. Matuschka FR, Bannert B. Eimeria tarentolae n. sp. from
the Moorish gecko, Tarentola mauritanica. J Protozool
1986; 33:309–311.
22. Daszak P, Ball SJ, Jones CG, Streicker DG, Snow KR.
Six new species of coccidia (Apicomplexa: Eimeriidae)
from endangered Phelsuma spp. geckoes (Sauria:
Gekkonidae) of the Black River Gorges National Park,
Mauritius. Folia Parasitol (Praha) 2009; 56(4):233–241.
23. Upton SJ, Barnard SM. Two new species of coccidia
(Apicomplexa: Eimeriidae) from Madagascar Gekkonids.
J Protozool 1987; 34(4):452–454.
24. Aquino-Shuster AL, Duszynski DW, Snell HL. Three new
coccidian (Apicomplexa) from the hood island lizard,
Tropidurus delanonis, from the Galapagos Archipelago. J
Parasitol 1990; 67:313–318.
25. Barnard SM, Upton SJ, Durden LA. A veterinary guide to
the parasites of reptiles. Malabar, Fla.: Krieger Pub. Co,
1994.
26. Greiner EC, Schumacher J. Parasitologie. In Atlas der
Reptilien - krankheiten. Edited by Ackerman L.
Ruhmannsfelden: Bede Verlag, 2000, 153–168.
27. Al-Shareef AM, Saber SA. Ecological studies of
Chalcides ocellatus (Forskal, 1775) and Hemidactylus
turcicus (Linnaeus, 1758) from Egypt with special
reference to helminth parasites. J Egypt Soc Parasitol
1995; 25:145–182.
28. Petter AJ, Quentin JC. Keys to genera of the Oxyuroidea.
In RC. Anderson, AG. Chabaud, and S. Willmott (eds.),
CIH Keys to the Nematode Parasites of Vertebrates, CAB
International, London, 1976.
29. Martin JE, Roca V, Carretero MA, Llorent GA, Montrol
A, Santos X. Relationships between diet and helminths in
Gallotia caesaris (Sauria: Lacertidae). Zoology 2005;
118:121–130.
30. Carretero MA, Roca V, Larbes S, Ferrero A, Jorge F.
Intestinal Helminth Parasites of Wall Lizards, Podarcis

31.

32.

33.

34.

~ 104 ~

vaucheri Complex (Sauria: Lacertidae) from Algeria. J
Herpetol 2011; 45(3):385–388.
Roca V, Ferragut MV, Hornero MJ. Estimaciones
corologicas acerca de la helmintofauna de Lacerta
schreiberi Bedriaga, 1878 (Sauria: Lacertidae) en el
Sistema Central (Espana). Rev Esp Herpetol 1990; 4:93–
100.
Sanchis PV, Roig JM, Carretero MA, Roca V, Llorente
GA. Host-parasite relationships of Zootoca vivipara
Jacquin, 1787 in the Pyrenees (N Spain). Folia 2000;
47:118–122.
Carretero MA, Roca V, Martin JE, Llorente GA, Montori
A, Antos XS et al. Diet and helminth parasites in the
Gran Canaria giant lizard Gallotia stehlini. Rev Esp
Herpetol. 2006; 20:105–117.
Uller T, Olsson M. Prenatal exposure to testosterone
increases ectoparasite susceptibility in the common lizard
(Lacerta vivipara). Proc R Soc London 2003; 270:1867–
1870.

